Health workers represent an important target group for seasonal influenza vaccination because of their increased risk of infection as well as the risk of transmitting infection to vulnerable patients in the health care setting. Moreover, seasonal vaccination of health workers contributes to pandemic preparedness. However, many countries, especially in Africa and Asia, do not have policies for health worker influenza vaccination. In countries where such policies exist, vaccination coverage is often low. The World Health Organization (WHO) is developing a manual to guide the introduction of seasonal influenza vaccination of health workers. An Independent External Advisory Group (IEAG) that is advising WHO on the content of the manual met to discuss issues that are relevant and often unique to health worker vaccination. This meeting report summarizes the main issues that were discussed and the outcomes of the discussion. The issues include policy considerations, including the evidence in support of health worker vaccination; categorization and prioritization of health workers; the choice of vaccination strategy; its integration into broader health worker vaccination and occupational health policies; planning and management of vaccination, particularly the approaches for communication and demand generation; and the challenges with monitoring and evaluation of health worker vaccination, especially in low and middle-income countries. Ó 2019 World Health Organization; licensee Elsevier. This is an open access article under the CC BY-NC-ND IGO license (http://creativecommons.org/licenses/by-nc-nd/3.0/igo/).
Introduction
Health workers are at increased risk of influenza virus infection, which may be variable depending on their occupation or setting [1] . The World Health Organization (WHO) considers health workers to be an important priority group for influenza vaccination, not only to protect themselves and maintain essential health services during influenza epidemics, but also to reduce the spread of influenza to vulnerable patient groups with whom they may come into contact [2] . Health workers who have themselves been vaccinated are also more knowledgeable about vaccination and likely to promote vaccination to other target populations [3] [4] [5] . In addition, protecting health workers from seasonal influenza through vaccination can contribute to maintaining health-care services during influenza epidemics and should thus be considered part of a broader infection control policy for health-care facilities [2] . Finally, seasonal vaccination of health workers would lead to the establishment of a platform for rapidly vaccinating health workers in the event of an influenza pandemic or even of other epidemics, e.g. Ebola, thereby protecting health services during this period [6, 7] .
The WHO Global Influenza Strategy 2019-2030 provides a framework for WHO, its Member States and partners to approach influenza holistically through tailored national programmes -from surveillance to disease prevention and control -with the goal of strengthening seasonal prevention and control and preparedness for future pandemics. It highlights the achievements made toward this goal since 2011 and re-focuses the strategic way forward toward filling two urgent gaps -the need for better tools to prevent and control influenza and the need for strong national capacities for preparedness and response against influenza [8] . Four strategic objectives and ten priorities form the basis for implementation of the strategy. Objective three explicitly highlights expanding prevention and control policies and programmes to improve health and serve the vulnerable through support to countries to develop and implement national, seasonal immunization policies for health workers and other high-risk groups.
The global adoption of the policy for seasonal vaccination has been slow. In 2017, 119 of 194 WHO Member States reported using influenza vaccine. Of these, 96 reported having a national influenza vaccination policy in place and an additional 23 included seasonal influenza vaccine in their schedules without a national policy. A national vaccination policy targeting health workers was in place in 102 countries. Coverage of influenza vaccination in health workers varies widely and is reported to be low in most countries where data are available. Generally, use of influenza vaccine is very low in the WHO African and Southeast Asian Regions [9, 10] . In the European Region, 26 countries reported data on vaccine coverage in health workers, which ranged from 3% to 99%, with only three countries reporting coverage >75% [11] . A systematic review through compulsory reporting from all hospitals in the United Kingdom showed an uptake of 69% for the 2017-18 season [12] . Data from surveys in other regions reflect a similar range, though an internet survey of over 2000 health workers in the United States showed coverage of 78% during the 2017-18 season, with a higher uptake (95%) among those who were required by their employers to be vaccinated [13] .
In 2018, as part of the coordinated WHO effort toward strengthening influenza programmes in its Member States, an Independent Expert Advisory Group (IEAG) was established to inform the development of an Introduction Manual for Influenza Vaccination of Health Workers. The manual is a decision-making aid for national policymaking bodies and programme managers of immunization, occupational health or influenza vaccine programmes. It serves as a resource and catalogue of available tools to help country officials decide on, plan, implement and monitor health worker influenza vaccination policies, with guidance on how to achieve optimal vaccination coverage. It articulates general principles and key considerations to support three areas: policy development; planning and management; and monitoring and evaluation.
The IEAG met on January [16] [17] 2019 in Berlin to review the contents of the manual, share experiences, and discuss important aspects of the manual, taking into consideration the varying contexts, diverse priorities and capacities in countries around the world. This report briefly summarizes the discussions at this meeting.
The IEAG perspective -challenges and potential solutions
In introducing any new vaccine into a national immunization programme, several factors need to be considered, from making an informed decision to planning, implementing and monitoring vaccine introduction. These issues are generically covered in a WHO guidance document on vaccine introduction [14] . At this meeting, the IEAG discussions focused on a few selected issues that specifically relate to influenza vaccination of health workers, namely: (a) policy development; (b) planning and management of vaccination, in particular communication approaches and measures to increase demand; and (c) the challenges with monitoring and evaluation of health worker vaccination.
Policy development
The issues that were discussed on the development of policies for seasonal influenza vaccination included the evidence in support of health workers vaccination, categorization and prioritization of health workers to be targeted for vaccination, the choice of mandatory versus voluntary vaccination policies and its integration into the broader health worker immunization and occupational health policies.
Evidence to support health worker vaccination
While the existing WHO recommendations on seasonal influenza vaccination are unequivocal about vaccination of health workers, there is an ongoing debate about the strength of the evidence to justify health worker vaccination in the first place [15] . The IEAG recognized the challenges in conducting studies to generate high-quality, conclusive evidence in support of health worker vaccination across all health worker categories. They acknowledged that risk of infection among health workers may vary between health worker categories and the transmission of infection from health workers to patients may also vary between different health care settings and patient types. The impact of vaccination would be influenced by several factors, including the risk of infection, rates of transmission in different health care settings, and the varying effectiveness of the vaccine in different seasons. Some of these factors may underlie the conflicting results observed in different studies. The IEAG noted that even though a recent Rapid Evidence Appraisal review commissioned by WHO (published in Vaccine: X [58] ) indicates that health workers are at an increased risk of influenza infection compared to the general population (1), the evidence is stronger for asymptomatic infection rather than symptomatic infection [16] . However, asymptomatic infection in health workers heightens concerns about the risk of nosocomial transmission from health workers. Several studies have documented that health workers continue to work with influenza like illnesses (ILI), which has been referred to as ''presenteeism" [17] [18] [19] , with one study reporting subsequent nosocomial transmission in an oncology unit [20] . Studies have also shown that influenza vaccination reduces absenteeism and the incidence of laboratory-confirmed influenza among health workers [21] and reduces patient mortality and other nonspecific indicators [22, 23] .
Despite the lack of high-quality evidence for some areas and conflicting findings in the published literature, the IEAG was comfortable that there was enough evidence in support of the existing WHO recommendation. However, they noted that evidence will be reconsidered in the coming year by the WHO Strategic Advisory Group of Experts (SAGE) on Immunization and recommendations revised, if necessary.
Categorization and prioritization of health workers for vaccination
Ideally, all health workers should be vaccinated. However, financing and vaccine supply may not allow this, especially in low-and middle-income countries (LMICs) and stratification of health workers by risk, occupation, or clinical area of work is a realistic part of policy development. There is wide variation in the health worker categories targeted for vaccination and often the definitions of those categories targeted for vaccination are unclear or difficult to define [24] . Meeting participants also noted that in some cases stratification is impractical as health workers may change risk categories as a result of task-shifting when the health worker to patient ratio is very low. The IEAG concluded that while vaccination of all health workers is ideal, this may not always be feasible. Simplification of the guidance for categorizing and targeting health workers for vaccination will be required, especially for use in LMICs.
Choice of vaccination policy/strategy
Policy development also involves deciding on the choice of mandatory or voluntary vaccination policies. Mandatory vaccination makes vaccination a legal or regulatory requirement, while allowing some exemptions, e.g. medical contraindications. Voluntary vaccination, on the other hand, leaves the choice up to the individual health worker. There is no WHO or other uniformly applied definition for mandatory vaccination. Infant or childhood vaccination programmes that are described as mandatory can vary widely, especially in terms of the exemptions allowed and the penalties for non-compliance [25] . No single intervention has been shown to rapidly and substantially increase health worker vaccination other than mandatory vaccination. Mandatory vaccination of health workers has resulted in close to 100% uptake in institutions in the United States where it has been applied [26] [27] [28] [29] . However, mandatory vaccination has been difficult to implement in some countries because of ethical or legal considerations. Several experts have argued that mandatory immunization policies should be implemented against vaccine-preventable diseases that can be transmitted and cause significant morbidity to patients, as part of the principles of the professional ethics of health care providers [26, [30] [31] [32] [33] . Ensuring conditions for patient safety by minimizing the potential for transmission of communicable diseases in health care settings may represent the minimum ethical standards in health care facilities [31] .
Mandatory vaccination can be part of the national policy or implemented at individual health facilities as part of institutional policies. In establishing a policy of mandatory vaccination, the justification for its use must be clearly communicated to the employees; state which employees it applies to; include the process and exemptions; advise on enforcement and consequences; and describe contingency plans, e.g. in case of vaccine shortage. Furthermore, liability issues will need to be addressed and consideration given to providing compensation in case of adverse events following immunization, which may not always be possible in resource-limited settings.
The alternative is voluntary vaccination, which also requires resources to ensure optimum uptake of vaccination, including a robust communications strategy, convenient access to vaccination (ideally free of charge), or the development and implementation of ''soft mandates" like active declination, the obligation to wear masks, or reassignment of health workers to other lower risk areas if they decline vaccination.
Integration with broader health worker immunization and occupational health policies
Health workers are at increased risk for several infectious diseases, which they can also transmit to vulnerable patient groups in the health care setting. Furthermore, health workers often continue to work when they have infections, placing their patients and colleagues at risk. WHO currently recommends the use of ten vaccines in health workers [34] . While influenza is unique in that it requires annual vaccination, policy recommendations for influenza should be part of a broader policy on vaccination of health workers. This would bring about uniformity in how vaccination policies are applied, including mandatory vaccination policies. Vaccination policies should also be part of national occupational safety and health policies to avoid any potential conflicts between immunization and occupational health policies and allow access to free vaccination as mandated by the Occupational Safety and Health Convention of 1981 (Article 21) [35] . An integrated policy would also enable a more comprehensive approach to the control of influenza in the health care setting, where immunization is one of several infection control measures.
Planning and management
Factors which contribute to low uptake of influenza vaccination in health workers are multi-factorial, have been extensively studied [36] and are the focus of numerous public health program efforts to improve vaccine uptake [37] . Attitudes and behaviours towards influenza vaccination among health workers may be heterogenous and may also vary across health worker categories [38, 39] .
Formative research
Formative research can help to better understand the local factors affecting uptake of vaccination and to take the findings into consideration in planning for vaccine introduction [40, 41] . It may be either quantitative or qualitative, with the former being used to describe and quantify the main determinants of vaccine uptake and the latter being used to obtain more in-depth understanding of the complex issues underlying vaccine uptake. While formative research will inform the planning process, it may be time and resource intensive. The IEAG noted that if such research is not well-designed and executed, there is a risk of obtaining ambiguous results. The consensus was that while formative research is likely to be informative and would assist in the planning process, the lack of formative research should not delay the introduction of health worker vaccination. Available published information, supplemented by quantitative data from rapid surveys, could be used to inform the planning process in the absence of locally conducted formative research.
Communication strategy
Communication strategies are pivotal to the success of any vaccination approach, voluntary or mandatory, and a multidimensional, sustained, and evolving effort is required to ensure adequate vaccine uptake [42] . Personal beliefs, attitudes and perceptions about vaccination, rather than official recommendations often guide the actions of both those responsible for delivery of vaccination and the recipients [43, 44] . This holds true also for health workers.
The IEAG discussed communication strategies, stressed the importance of developing locally-relevant communications customized to the individual health worker group being targeted, and taking the education levels and cultural context into consideration. However, message framing or how a message is best delivered is a critical part of communications [36, 45] , and will benefit from an understanding of vaccine psychology and cognitive decision-making [46] .
Available evidence shows that there are often misperceptions about vaccination as well as a gap between knowledge and behaviours [46, 47] . However, correcting myths about influenza does not always lead to changes in behaviour, and may even have a negative effect. For example, one study found that corrective information adapted from the Centers for Disease Control and Prevention (CDC) website significantly reduced belief in the myth that influenza vaccine can cause influenza disease as well as concerns about its safety. However, the correction also significantly reduced intent to vaccinate among respondents with high levels of concern about vaccine side effects -a response that was not observed among those with low levels of concern. [48]. Thus, simply improving knowledge about the risks and benefits of vaccination among health workers may not be enough to achieve optimal vaccination uptake. Rather a communications effort that is informed by a good understanding of the perception, motivators and barriers of vaccine acceptance among health workers, both as providers of vaccination and as recipients is needed.
Communication methods can include customized mass communications or peer communications and proactive media engagements to avoid negative media coverage. The inclusion of information on influenza vaccination in the medical, nursing, and allied health, e.g. physiotherapy, or laboratory sciences curriculum may serve to instil the culture of vaccination and to ensure the right information is cultivated from the start.
Demand generation beyond communication
While effective communications may improve knowledge, change attitudes and result in an intention to get vaccinated, additional demand-generation strategies are necessary to convert the intentions into positive actions. These behavioural-science, nudge-based interventions can be implemented prior to vaccination to prime workers for vaccine delivery. They work by creating an environment that can influence behaviour in a predictable way without eliminating choice [49] , which is a good option to encourage uptake when mandatory vaccination is not pursued. They have proven effective in a variety of healthcare settings [50] and can narrow the gap between the intention to be vaccinated and the actual vaccination behaviour. Additionally, these interventions frequently can be implemented for relatively low cost [51] , which makes them particularly relevant in low-and middle-income countries. Nudge-based interventions include cues-to-action, which have been shown to be one of the strongest determinants of uptake [36] , or text message reminders to vaccinators and vaccine recipients. Standing orders programmes, which authorize nurses and pharmacists to administer vaccinations according to an institution-or physician-approved protocol without the need for a physician's examination or direct order have also been shown to improve influenza vaccination rates, especially in long term care facilities and hospitals [52] . Additionally, front line vaccination staff responsible for health worker influenza vaccination need to be trained on the importance of vaccination, safety considerations, disease-specific data and advised on how to deal with vaccine hesitant health workers.
Additional methods to increase uptake include the use of ''vaccination champions", use of reward incentives for health worker groups who achieve certain vaccine targets, and the use of seasonal vaccination mass campaigns that emphasizes a festive atmosphere while practicing critical pandemic vaccination skills [53] .
Monitoring and evaluation
The discussions on monitoring and evaluation centred on the complexity and feasibility of monitoring different outcomes, including what might be the minimum requirements for monitoring health worker vaccination programmes. It was suggested that all countries should have mechanisms in place to monitor vaccination coverage and Adverse Events Following Immunization (AEFI) and conduct at least one post-vaccine introduction programme evaluation. On the other hand, measurement of vaccine acceptance, vaccine effectiveness and impact may not be feasible in all countries. In addition, the IEAG noted the risk that studies to measure acceptance, effectiveness or impact, if not well designed and conducted, could produce misleading results.
Coverage monitoring
Several approaches for estimating influenza vaccine coverage among health workers are available. Ideally, coverage assessments should be done at some point after the influenza season, when complete data are available and assessed and adjusted for any discrepancies. It may be necessary and feasible in only a representative number of settings within a country.
Health facility registers or other administrative data sources could be used to provide estimates of the target population and the numbers vaccinated each season to obtain coverage estimates. Alternatively, annual or periodic surveys in a representative sample of health workers may be used to estimate coverage. Examples of using health facility surveys [54] and online systems [55] were presented at the meeting.
Surveillance of adverse events following immunization
As for any vaccine and target group, a functioning AEFI monitoring system is a basic requirement of immunization programmes, all the more in view of possible knowledge gaps and misperceptions about influenza vaccine safety among health workers. The system to monitor and investigate possible AEFI when delivering influenza vaccine to health workers should ideally be integrated into existing AEFI surveillance systems in line with national regulations for the monitoring of vaccine safety. By establishing and enhancing AEFI systems, influenza vaccination can also be used to further improve the awareness of overall immunization safety in the health worker community.
Impact monitoring
After an influenza vaccine has been introduced in a population, additional studies may help in evaluating the impact of the immunization program. Data from vaccine effectiveness studies can be used to assess whether the objectives of vaccination were being met. However, studies to demonstrate vaccine effectiveness or impact are difficult to conduct for influenza, given that influenza vaccine effectiveness is modest and can vary considerably across influenza seasons [56] . Studies to evaluate the impact of seasonal influenza vaccination in health workers can be even more complex, given the varying risk of infection and transmission to patients among different categories of health workers. The challenges of accurately measuring certain outcomes unique to health worker vaccination, such as absenteeism and rates of nosocomial transmission, were highlighted. The IEAG cautioned that if studies are not appropriately designed with adequate sampling of different health worker categories, there is a risk of arriving at misleading conclusions. Such studies are not required in every country and should be limited to settings where the resources and capacities exist to conduct a rigorous assessment.
Post-introduction programme evaluation
National Immunization Program Reviews routinely assess the use of specific vaccines about every 5 years. However, following a new vaccine introduction, and in case of the need for change of current practice, a specific influenza-related Post-Introduction Evaluation (I-PIE) [57] tool should be used to rapidly identify problem areas needing correction and to provide valuable lessons for the continued and improved use of the vaccine. This tool, developed by CDC and WHO, provides a framework and standardized questionnaires to evaluate all the processes and programmatic impact of influenza vaccination, and provides guidance on data analysis and a template for making recommendations to corrective action. The tool has been pilot tested in three middle-income countries, Belarus, Morocco and Thailand, where valuable insights were gained that allowed for focussed programme improvements. [submited to Vaccine]
Conclusions
Seasonal influenza vaccination in health workers is recommended by WHO not only to protect health workers, and to reduce spread of influenza to vulnerable patient groups but also to maintain health-care services during influenza epidemics and to put needed capacities in place to prepare for a pandemic outbreak. However, policies for health worker vaccination do not exist in many countries and where they do exist, vaccination coverage remains low. WHO is developing a manual to provide guidance to countries wishing to introduce seasonal influenza vaccination of health workers. The IEAG advising WHO on the contents of the manual discussed several difficult issues related to health worker vaccination to arrive at a consensus on how to deal with them in advising countries in vaccine implementation. Based on the guidance received, WHO will develop a field test version of the manual, which will be piloted in a few LMICs settings.
